Introduction
Phthalocyanines (Pcs) comprise 2-dimensional, well-conjugated, planar macrocyclics with a delocalized 18π electron system. 1 This structure provides them with strong nonlinear optical properties and numerous application areas. Phthalocyanines emit a visible light and so the blue and green colors, because of these properties, are often used as colorants. 2−4 Initially known as dye compounds, phthalocyanines are now used in many branches of industry, and in particular in many areas of medicine such as photodynamic therapy (PDT) of cancer. 5−8 They exhibit very interesting features in terms of molecular spectroscopy. Furthermore, the optical, photochemical, and photobiological as well as crystal properties of these compounds are interesting and important. These photochromic materials are investigated in such advanced technology, e.g., speed data transfer and high-capacity data storage applications, nonlinear optics, solar cells, and liquid crystals 9−16 Phthalocyanines have been applied as photoconducting agents in photocopiers and laser printers.
Industrial development is associated with emission of toxic substances, such as pesticides, toxic organic compounds, and heavy metals, and inevitably air pollution. 17 Keeping air pollution under control, especially in terms of environmental quality, and continuous monitoring of changes are vital in terms of any measures to be taken. In recent years, rates of toxic gases in the atmosphere have significantly increased and so it is very important to develop precise sensors for determination and continuous monitoring of these gases.
18
Metallophthalocyanines are very important in this respect. This class of compounds can be highly sensitive and selective to many poisonous gases. A further advantage of these compounds is that they allow for the synthesis of molecules with desired characteristics by replacing the metal atom or substituents. A recent study demonstrated that thin films produced from nickel phthalocyanines can behave as a good sensor against ozone in a wide temperature range.
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The importance of phthalocyanine compounds is increasing and nowadays alternative synthetic methods for the synthesis of these compounds are being developed. One of them is the synthesis of phthalocyanine using microwave radiation. 23 Briefly the benefits of microwave radiation are as follows: a very fast reaction takes place, high purity products can be obtained, by-products can be reduced according to the methods of synthesis, and the classic products with high efficiency are achieved in less time and with less expenditure of energy.
24,25
Optically active 1,1'-binaphthyl phthalocyanines bearing a crown ether unit were synthesized. 26, 27 To date, few reports have explored the process of combining chiral binaphthol groups with a phthalocyanine core.
28
Since the first report on the use of chiral binaphthy-based crown ethers as hosts for molecular recognition, chiral binaphthol has attracted much attention. Chiral macrocycles, metal complexes, linear oligomers, and polymers based on the 1,1'-binaphthyl structure have been synthesized for use in molecular recognition and asymmetric catalysis and as new functional materials.
29
In the present study, we describe the synthesis and characterization of new 1,1'-binaphthyl phthalocyanines bearing O 4 S 2 macrocyclic moieties. 1,1'-Binaphthalene-2,2'-diol (10 g, 35 mmol) was dissolved in 60 mL of absolute ethanol under a nitrogen atmosphere and NaOH (35 g, 87.5 mmol) was added. The mixture was heated at 50
• C and 2-chloroethanol (6 mL, 87.4 mmol) and 17 mL of absolute ethanol were added dropwise over 15 min. After the addition was completed, the reaction mixture was refluxed for 2 days under nitrogen. The reaction was controlled with a chloroform/methanol (9.5:0.5) solvent system and then ended. The cream-like mixture was cooled to room temperature and filtered before evaporating it to dryness under vacuum to obtain a viscous liquid product. This product was redissolved in chloroform (200 mL) after washing it with 10% NaOH and water, consecutively. The combined organic extracts were dried with anhydrous MgSO 4 and evaporated to dryness. The product was isolated as a cream-like solid following recrystallization of the crude residue from ethanol. Yield: 7 g (54% 
Co(II) phthalocyanine (3)
A mixture of 2 (0.5 g, 0.8 mmol) and anhydrous CoCl 2 (0.052 g, 0.4 mmol) was ground in a microwave oven and 2-(dimethylamino)ethanol (5 mL) was added. The reaction mixture was irradiated in a microwave reaction oven at 175
• C and 350 W for 6 min. After cooling to room temperature, the reaction mixture was refluxed with ethanol to precipitate the product, which was filtered off and washed with hot ethanol and dried under vacuum. The solid product was purified by preparative thin layer chromatography (TLC) using an ethanol/ethyl acetate 
Cu(II) phthalocyanine (4)
A mixture of 2 (0.5 g, 0.8 mmol) and anhydrous CuCl 2 (0.054 g, 0.4 mmol) was ground in a microwave oven and 2-(dimethylamino)ethanol (5 mL) was added. The reaction mixture was irradiated in a microwave reaction oven at 175 • C and 350 W for 7 min. After cooling to room temperature, the reaction mixture was refluxed with ethanol to precipitate the product, which was filtered off and washed with hot ethanol and dried under vacuum. The solid product was purified by preparative TLC using a chloroform/methanol (7:3) solvent system. 
Ni(II) phthalocyanine (5)
A mixture of 2 (0.5 g, 1 mmol) and anhydrous NiCl 2 (0.051 g, 0.4 mmol) was ground in a microwave oven and 2-(dimethylamino)ethanol (5 mL) was added. The reaction mixture was irradiated in a microwave reaction oven at 175 • C and 350 W for 8 min. After cooling to room temperature, the reaction mixture was refluxed with ethanol to precipitate the product, which was filtered off and washed with hot ethanol and dried under vacuum. The solid product was purified by preparative TLC using a chloroform/acetone (8:2) solvent system. In the IR spectrum of metallophthalocyanines 3 ( Figure 6 The spectra of metallophthalocyanines complexes consist of an intense absorption band in the visible region traditionally near 670 nm called the Q band and a generally weaker band near 340 nm called the Soret or B band, both being π − π * transitions. Metalation, which maintains the planarity of the molecule, increases the symmetry D 4h . 35, 36 The introduction of a metal ion inside the cavity results in a slightly blue shift in the wavelength of the Q band as the introduction of a metal ion reduces electron density. It has been demonstrated that a more electronegative metal ion in the phthalocyanine cavity causes a greater blue shift for the wavelength of the Q band of phthalocyanines.
35,36
The UV-vis absorption spectra of 3-5 in chloroform at room temperature are shown in Figure 11 . The UV-vis absorption spectra of metallophthalocyanines 3-5 had intense Q band absorptions at λ max = 701, 713, and 707 nm, respectively, with weaker absorptions at λ max = 656, 659, and 650 nm, respectively. The single Q band in metallo derivatives 3-5 was characteristic. This result is typical of metal complexes of substituted and unsubstituted metallophthalocyanines with D 4h symmetry. 35, 36 The other bands (B) in the UV region for 3-5
were observed at λ max = 320, 341, and 314 nm due to transition from deeper π levels to the LUMO. 
Conclusion
We demonstrated the synthesis and characterization of new metallophthalocyanines 3-5 containing mixed-donor substituted macrocyclic groups.
Structures of the new compounds were characterized by IR, 1 H NMR, 13 C NMR, elemental analysis, and MS spectral data.
